The dependence of the V m a x and K m on the length of the peptide moiety in the peptidyl-tRNA series (Gly) n -Val-tRNA, was measured in the system peptidyl-tRNA hydrolase-peptidyl-tRNA. It was found that the K m value decreases from 7.2 X 10" 7 M for Gly-Val-tRNA to 4.6 X 10' 7 M for (Gly) 2 -Val-tRNA and to 1.7 X 1CT 7 M for (Gly) 3 -Val-tRNA; further increase of the peptide chain is not followed by decrease of the K m . The V m a x values are 5.7 pmole/min/EU for Gly-Val-tRNA and 42 pmole/min/EU for (Gly) 3 -Val-tRNA. The enzyme activity is inhibited competitively by uncharged tRNA with a Kj value of about 10" s M. The significance of these results described in this paper, in relation to the fact that peptides and peptide esters do not inhibit the enzyme activity, and in relation to the proposed physiological role of the enzyme, is discussed.
INTRODUCTION
Peptidyl-tRNA hydrolase hydrolyses N-acylaminoacyl-tRNA (l-5), and peptidyl-tPNA (6) (7) . The enzyme cleaves the ester bond between the N-blocked amino acid or the peptide, and the tRNA. As a result of this cleavage free N-blocked amino acid or peptide, and free tRNA are obtained.
The hydrolysis rates of different N-acylaminoacyl-tRNA and peptidyl-tRNA were compared (6) . It was found that the hydrolysis rate of peptidyl-tRNA containing at least two peptide bonds is faster than that of N-acylaminoacyltRNA. No information about K m and V m a x values was given. Moreover, the substrates which were used in nearly all these studies contained large excesses of uncharged tPNA, which is known from the literature to inhibit peptidyl-tRNA hydrolase (l). Although the enzyme is found in many biological systems, such as: bacteria, yeast and animals, its biological function is still unknown. It was suggested that it is a correcting enzyme which hydrolyses peptidyl-tRNA molecules released prematurely from the ribosomes (8) .
Further information about the catalytic properties of the enzyme may help in solving the problem of its role in the cell. In this paper we report about the dependence of the v m a x and K m on the length of the peptide moiety in the series (Gly) n -Val-tRNA. We used peptidyl derivatives of Val-tRNA in these studies, because of their relative resistance to non-enzymatic hydrolysis, compared to peptidyl derivatives of the other aminoacyl-tRNAs (8) .
We also studied the inhibition of the enzyme activity by tRNA and by free peptides and peptide esters. The results concerning the peptides were described in a previous communication (22) ; those concerning the tRNA are given here.
MATERIALS AND METHODS
""Cl-Valine was obtained from Radiochemical Centre, Amersham, England. tRNA was prepared from E. coli W by the method of Bauer et al. Table 1 , are the minimal amounts of activated N-blocked peptide which had to be added to the indicated amount of
Val-tRNA in order to assure 100% peptidation reaction.
An aliquot of each peptidyl-tRNA preparation was treated with 0.2 M NaOH All the radioactivity (except in the case of (Gly) 6 -Val-tRNA, which contained 5% of (Gly) 3 -Val-tRNA) moved as a single peak corresponding to the appropriate peptide marker.
Preparation of Peptidyl-tRNA Hydrolase from 1200 gr of frozen E.coli In order to compare affinities of the uncharged tRNA and of the peptidyltRNAs to the enzyme, one has to determine whether the inhibition is "mixed competitive" or "pure competitive" (16, 18) . On the basis of the Dixon plot alone it is impossible to do so (16) . Therefore, double reciprocal Lineweaver-Burk plots were drawn from the data of Fig. 1 for (Gly)^-ValtRNA (Fig. 3) . All lines intercept at a single point on the ordinate, indicating a pure competitive inhibition. From the data presented it can be concluded that even if peptidyl-tRNA constitutes only 1% of the tRNA concentration in the soluble part of the cell, it can be efficiently hydrolysed by the peptidyl tRNA hydrolase. Therefore no accumulation of peptidyl-tRNA which will slow down the rate of protein synthesis by limiting the amount of tRNA available for aminoacylation will occur in the growing cell.
Another conclusion which one can draw from the relative dissociation constants of the enzyme-peptidyl-tRNA complex on one hand, and of the enzyme-uncharged-tRNA complex on the other, is that the peptide moiety of peptidyl-tRNA contributes significantly to the binding of the substrate to the enzyme. As peptides and peptide esters do not inhibit the hydrolase activity, even at the high concentration of 10" 3 M (22), it is reasonable to assume that the peptides do not interact, or interact very weakly, with the enzyme. It seems unlikely that conformational differences between peptidyl-tRNAs and the correspondinguncharged-tRNA can cause the differences in affinity to the enzyme, because so far there is no solid evidence for conformational differences between uncharged-tRNA and peptidyl-tRNA (23, 24) . A possible explanation for the difference between the affinity of peptidyl tRNA and that of uncharged tRNA to the enzyme, is that the binding of the tRNA moiety of peptidyl-tRNA triggers a change in the conformation of the enzyme, allowing the peptide moiety of the peptidyl-tRNA to interact with the enzyme and to contribute significantly to the overall binding affinity of peptidyl-tRNA to the enzyme.
From the results described it is likely that maximum peptide-enzyme interaction occurs when the peptide chain length reaches four aminoacid residues.
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